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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the brightness 
and the whiteness of a liquid crystal display device with 
respect to a promising reflection liquid crystal display 
device which uses an external light source to reduce the 
power consumption of the liquid crystal display device. 
SOLUTION: With respect to the liquid crystal; display 
device consisting of upper and lower substrates 1 and 1 1 
facing each other with a prescribed gap between them 
and liquid crystal 16 enclosed between them, the upper 
substrate 1 is arranged on the observer side, and at 
least a diffusion plate 20 is provided on the lower 
substrate 1 1 or on the lower face side of the lower 
substrate 1 1 , and a lower polarizing plate 22 is provided 
on the lower face side of the diffusion plate 20, and 

further, at least either a semitransparent reflection plate 25a or a reflection plate 25b is 
provided. The white diffusion plate 22 doesn't have any phase difference and doesn't have 
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any transmittance difference for each wavelength in the visible light area. 
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[0 0 7 6] *<5. ±s«ii±{ctt, 

(Ta) ]^d»P>'S5Be«S«ffil 7 tgB«|«<gl 7i:-<*: 

nM4±\m, m^t^y^ff^ (Ta2 05 ) *>f>/i5* 
[00 7 7] $ 6 tc:, MiaTfiums 4 ±.nf^mmmk 

1 5i:a*«9^5-hla5m®6i:±^fi5miS6t-«cti|jt<0 
«^fllS9 tSrl 0-typ«- h/i' (nm) d^bSO-^/ 
^-h/W (nm) K>K<k-f>'i;'»?A;^X (I TO) KJC 

r89:»t5. «Bttco*-c«:, 1 o-^-/ ^- h/U (n 

m) *^P)3 0-^/;<- h/V- (nm) ;45^^(;:;fl-S5,-cfc 
•5> 1 0-^-/y-h/P (nm) iilT-Ctt, aiyf^V:?'^ 
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\zx <o -ffl^a^^'T s/^v^^^^-s ^ffi^-rs. 
1 0 0 7 8 J ei±<D±s« 1 m^i6 immi^ 

mi^i-irmmi i±{at. mi^mmi 2 tmi^mi 3 
10 0 7 91 Tm^i io±mmizti. 

{c:J;i9fe«:S2 0 t1-$o *3t. MEiafl(-<t5«[R)« 

a205) IKi:ffl^Ff^©/^$V^ife^ki^y 3V (S i02) 

[0 0 8 01 $e>»-> TS«1 l<0TElc[*TiB)t«2 
(el) ^^=-3 i SrSSittSo ^PjIc, )tw 

-^It. mm^l^^ hn/U$^y-feXh (EL) 

3 1«, TStSi lOBWJ;'?, PETP'-f/PAtS?^ 
m-mmt-^yi^y (Mn) SrlS)t*'il^i1-2)«bffi«& 

(ZnS) d^b'S'SM^J^I^i!' h (E 

[0 0 8 11 ik±.<r>mm^fkm^^^tKi:y). m^m 

16ti|iaigSlt«2 5atoEEl«Sr/h$<-et, 2fi 
[0 0 8 21 ^-r yf":^^'^^tcfijffl1-5^^m 
S?a#«Ki:gBl6))^3 t<^BSf^M{-J;5fe## 

[0 0 8 3] <ff8(D^JfiJl^ffi>0$*iC. 
•5. Ell ttt6:S2 0<O-|fCSrlt>c1-5tefffiI2|-Cfe 

loo 8 41 tt«c«2 0(c«. jKy;^5^wyK'-X4 1 



Jzt) 3 0-r^i>n^-h;KDgy?(C)#fi8L. St^iillcJ; 
•j^/-7-Srm^U IK^^»c-f2). <i3t«E2 2CD 

Tffi(;i(iT/W5=!>i» (Al) ^Sr3 0-:h/'p'-h/w 
(nm) Jl^fifeUfci|4aiBR#t«2 5aSr^^2g»5«*liT 

£il±©«ii«r^r-t-5a:SfcR2 0tt, ^^^m^ti^^ 

(0 0 8 51 ofJC. tt«:«2 0O±B;6>P>©)fe«g(7>^ 
BSrEIl lSrffi>/^Tte?^1-5. 3ti^45H, mm20 

Vj\^mm4 2t^-:^4 iroJBSf^roSv>lcj;!9 3t«l4 
5(*. aJrtSWSrii'JiSU. TiB3t«2 2 icitL, {i 
3t$tU^SiaSlt«2 5 a jca-rS, ^iSiiSlt«2 5 
alcit), Jt«:8 0%RltU 2 0%Siii-5, 
fcJtiSltt. Tfi3t«2 2SrSjit, nxfiii:mm2o\zx 

m^^m'oi&L. ±ffi'-wM$ii5, M^i^JTffl* 

[0 0 8 61 3ti»4 6f4, t£»«2 0{CAit 

^■(Ofe*. Tffl3t«2 2(Dffl3t1tSr^$/il^*^ IHI^IC 

2 0*^p>oSltfi£5^S:^iJffii-5wi(citj. e^S^ifi 
[008 71 Lfc#g-tc»*, 3fe«l4 8 Ic^ 

i-<t 5 ¥Sii5*t« 2 5a (^Tffifflij i , ^mms. 

lt:K2 5a tTffl?t«2 2 4:Siau, 2 0 lr J; •? 

)t«|4 8tt. a:ft«2 0©±ffi-Ctt. «:ai4*W 

[0 0 8 81 <ll9(^||JSJI^S>o#*lc:, :ifimm<DmMi 

M-rSc 01 2», itt:1R«2 0<D-|fI5<Srl£:*:t5»fiiiia 
-CfcS. £*TlJ:iai 2S:fflv^-Cia:l!:«i2 0©||lSJ^ffi* 

[0 0 8 9] iSt!i:«2 oictt, 3jf y;^^u:^tr-X4 i 

ii3t«i2 2±jc)te««-|ri!9ft!;?)oit, T<iit« 

2 2(DTffilc(4^jlf6lc:3i5,^>'j5^*!ia(cj; 9m'>MP 
IflJS OSrJI^^L, «BdIc^^ -;/drS:tTofc, 

V3}<;^M(^i|iSjgSlttg2 5 a ^rfflV^TV^?). *IIJSJi^ 

${rJ:9©J^BLTl^5. gJl±Olf93tSr*1-5tt1|5:«2 0 
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[0 0 9 0] mm^2oo±m>ho^mom 

$*Vi|£Si§Slt«2 5 a tCji1-5. ^SiiSW«2 5 a 

Ofc*, SWt. TM)t«2 2 4rSiiU, ffU^ttt 

»«2 0(CTJaff^i^»)iIU, ±ffi-^WIt$tiSo ie^± 

5 1 I^I^JC. Tffl*« 2 2 ©fePSr Sfe^ki-S r t d^-C 

[0 0 9 1] ^m^etx tttt^E 2 0 Alt 

U tr-X4 1 tcojaJrJiiO^ ±tgffliJlcsW$ti-5o 
^Ofcft. T^3fe«i2 2(Dffi53t^4Sr*$/^v^*^ l^i^jc 

fe^t>^ft;L.TV>:^CV\ *fc. )t«ft4 9l4, 3tiig4 5 t 
ll^tc:®^i:Slt'Sr«l9jSL'i>4SP)^]giiSW«2 5 a 

Slt«2 5alcAlt1-Sfc«>, 3::^jK;^g|55>5 0WMP 
fPOg t H^SilSMte 2 5a (Om^ k:c.l^^-:^n^5 0 

±•5. itl!E«l¥fif3t{C3fiV^3tiS4 8S:*iJffl-t-5fc*> m 
[0 0 9 2] J!Jil±co||Jf|Ji^1i(ct5l>-C}4. ;*7-7^/W 
1 iro±i8. «aj;t«. TS«i i i^Tl^Uffil 2 toRg 

¥ffl{lil^SrK{t 5 r t J; t) i 5. 

[0 0 9 3] ^mmm\ci3\,^xti. %7<r>msM 

[0 0 9 4] 

SiSL, RSt«25a, 2 5 b JCgliS d t J; 
9. }It»«2 0^rfflV^TV^/iV^^R^«^g^|tlCitig{t, 
<, efero^«^/iiKfB^^$gttSr#5ri:-JSTt 



5. 

[0 0 9 5] ittfcS 2 0 (Otitic. Wlgtf- 

[0 0 9 6] UJ:«c«2 0i^(^^tfif-XoES«r 
fg|«irt±'S:=f-t-51iJ:fi5:«2 0S:J^^t?t5. $P>t, 

(0 0 9 7] i£tt«2 OOTBffl!l{il9:»t53fe««|Jt!aiR 
5. 

10 0 9 8] Ji£i:«2 0©SBDti*7-Bi]BiJ®* 

[0 0 9 9] ^blc. mL^2 0K:)}^-y ^/Vf-^ 

ffi»«2 0(OW5$^?lfiit5Ct*5-et5, 
[0100] «:««»r«ts§LMJK^® 2) t {c i 

[ElffirolSfj^/iULW] 

[Ell] *5SM<^Bl<^^JSJi^li(-*J»t5JKa^^3^(l 

[El 2 ] *igBj©^ 1 o^iSj^«8tc*3t-t5«es^^igji 

[113] ;*:^l^co^iro^llB?^«8Jc*3Jt5fKaS^SSS 
OSWJ^i: Bl*P«jE©lil^Sr^i-El-Cfe5. 

[04] :i?.%m(o^i<ommwM\^i6yiiWi^^mmm. 
[0 5] *iiiw<o^2<oiiigji^fi{i*iJt5fRA«^3se 

[E16] :*:5SWroi^3 0^Jig?^fit*Jft5JSfi«^iSfi 

[0 7] ^^mnmAnmmMm^iiii^m^^tTv^mw. 
[08] *igw«)ii5o^i6ji^ji{c*5»t5tts^s^i6ii 
[09] if^m(o%Q(r>nmmmKii<iii>m^^m^u 

[010] *^l^(0^7<^|ll(gJl^ffij!l*5lt5»d&«*SS 
fi<D»fffi«|jt<Sr^1-0-Cfe 5o 

[011] *:i8Mof^ 8 <o*«5ji^flnc*5it5 ^^mm 
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1 

2 
3 
4 
5 
6 
7 
8 



9 ^^HS 
1 1 TS« 
1 2 >^(P)fl;S 

1 3 msB: 

1 6 ^£ 

2 0 

2 1 ±<i)feffi 
2 2 TiH)fe« 

2 5 a ^ymsLim 

2 5 bSlt« 

2 7 ^>';^7w>'^A 

3 1 
3 3 

3 8 

4 1 



ho/U'*;^yfei/h (EL) € 
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12 22 21 25a 
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4 0 0 / X BOO 

ffiS (nm) 



Winimffi (V) 
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